I. INTRODUCTION
According to the U.S. Environmental Protection Agency (EPA), 430,000 tons of toxic chemicals and compounds were released into the air in 2010.
1 Releases of such toxins continue even though the Clean Air Act Amendments of 1990 (CAAA of 1990) included specific provisions to abate emissions of Hazardous Air Pollutants (HAPs). The EPA estimated that several chemicals and compounds pose an unacceptable risk of causing one cancer occurrence in every 100,000 people.
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These compounds include 1,3-Butadiene, ethylbenzene, acetaldehyde, tetrachloroethylene, and 1,4-Dichlorobenzene. 3 In addition to cancer risks, other air pollutants are present in the ambient air in quantities and with a duration sufficient to cause, or contribute to, non-cancerous health problems such as respiratory illnesses. 4 Although the EPA estimates that "on average, approximately 1 in every 20,000 people have an increased likelihood of contracting cancer as a result of breathing air toxics from outdoor sources if they were exposed to 2005 emission levels over the course of their lifetime," the EPA does not regulate or restrict emission of HAPs based on the health risks posed by ambient-air concentrations, or actual exposures to these toxic substances. 5 Instead, the Agency regulates emissions of HAPs through technology-based standards. Health effects are addressed as "residual risks," and are not even considered until at least eight years after the technology-based standard is promulgated by the EPA.
Under the Clean Air Act (CAA), the EPA regulates some air pollutants based on the health risks posed to the general public when the pollutants are present in the ambient air. 6 These are known as "criteria" pollutants, and include carbon monoxide (CO), oxides of nitrogen (NO x ), sulfur dioxide (SO 2 ), lead (Pb), particulate matter (PM) and ground level ozone (O 3 ). Criteria pollutants, ambient air, and the potential for public exposure to such pollutants are regulated under the National Ambient Air Quality Standards (NAAQS). The NAAQS program imposes strict requirements to assure that dirty air areas are cleaned up, and that clean air areas remain unpolluted. considered the stated purpose of the Clean Air Act of 1970, the legislative history of the Act and its predecessor, and the past and present administrative interpretation of the Acts, it is our judgment that the Clean Air Act of 1970 is based in important part on a policy of non-degradation of existing clean air and that 40 C.F.R. § 51.12(b), in permitting the states to submit plans which allow pollution levels of clean air to rise to the secondary standard level of pollution, is contrary to the legislative policy of the Act and is, therefore, invalid.").
Contrary to this health-based approach, the National Emission Standards for Hazardous Air Pollutants (NESHAPs) require the EPA to develop technologybased standards for categories of sources that emit HAPS, as listed under Section 112(b) of the CAA. 8 Under the CAA, after a period of eight years, the Administrator of the EPA is required to follow-up with risk or health-based standards. 9 However, there is no mandate that the health-based standards be based on ambient concentrations of HAPs. 10 The EPA currently is responsible for identifying and evaluating the health impact posed by hundreds of sources of HAPs. However, under the current program, the EPA actually evaluates the risks posed by only a few individual sources of HAPs, and does not focus on the ambient impact of these emissions. 11 Moreover, the EPA's current analysis generally does not even involve actual ambient air quality, but is instead based on engineering estimates of HAP emissions by regulated facilities. 12 By neglecting to evaluate the ambient impact of HAPs, the EPA's approach allows for 'toxic hotspots' that could adversely impact the health of people living in those areas. 13 
II. FRAMEWORK FOR REGULATING AIR POLLUTION UNDER THE CAA

A. Criteria Pollutants Are Primarily Regulated Based on Health Related Ambient Impacts
Under the CAA, HAPs are regulated differently than traditional criteria air pollutants. For criteria air pollutants, Section 108 of the CAA mandates the EPA to list the air pollutants that "cause or contribute to air pollution which may reasonably be anticipated to endanger public health or welfare." 14 The current list of regulated criteria air pollutants include carbon monoxide (CO), oxides of nitrogen (NO x ), sulfur dioxide (SO 2 ), lead (Pb), particulate matter (PM) and ground level ozone 15 (O 3 ). 16 Under the CAA, standards for regulating criteria air pollutants are clearly and directly related to the health impact of those pollutants in ambient air.
17
Section 109 then requires the EPA to establish National Ambient Air Quality Standards (NAAQS) for the pollutants listed under Section 108. Specifically, for each listed pollutant, the EPA must establish "primary" NAAQS designed to protect public health with an "adequate margin of safety."
18 There is also "secondary" NAAQS for each pollutant that is designed to protect "public welfare." 19 In short, the regulatory framework for criteria pollutants first establishes an acceptable ambient concentration of a pollutant, and then imposes restrictions on emitters of that pollutant to assure that emissions do not exceed the NAAQS. 20 15 It should be noted that ozone is rarely emitted from industrial sources; instead, the pollutants that are regulated are the precursors to ozone formation. 17 See Whitman v. Am. Trucking Ass'n, 531 U.S. 457, 465 (2001) ("The EPA, 'based on' the information about health effects contained in the technical 'criteria' documents compiled under 108(a)(2), 42 U.S.C. § 7408(a)(2), is to identify the maximum airborne concentration of a pollutant that the public health can tolerate, decrease the concentration to provide an 'adequate' margin of safety, and set the standard at that level."). 18 Clean Air Act § 7409(b)(1) (2006). ("National primary ambient air quality standards, prescribed, under subsection (a) shall be ambient air quality standards the attainment and maintenance of which in the judgment of the Administrator, based on such criteria and allowing an adequate margin of safety, are requisite to protect the public health."). See Ozone Air Quality Standards, U.S. ENVTL. PROT. AGENCY, http://www.epa.gov/air/ozonepollution/standards.html (last updated July 6, 2011) [hereinafter Ozone Air Standards] (the EPA establishes primary standards at a level to "protect public health, including the health of 'sensitive' populations such as asthmatics, children, and the elderly.").
19 Clean Air Act, 42 U.S.C § 7409(b)(2) (2006) ("Any national secondary ambient air quality standard prescribed, under subsection (a) shall specify a level of air quality the attainment and maintenance of which in the judgment of the Administrator, based on such criteria, is requisite to protect the public welfare from any known or anticipated adverse effects associated with the presence of such air pollutant in the ambient air."); Ozone Air Standards, supra note 18 (The EPA establishes secondary standards at a level to "protect public welfare, including protection against visibility impairment, damage to animals, crops, vegetation, and buildings."). Specifically, companies seeking to build a facility that will emit a criteria pollutant in an area that is in attainment with the NAAQS must install stringent air pollution control technology, known as "Best Available Control Technology" (BACT). 21 The proposed new emission source must not emit a quantity of pollutants that will cause the "clean" air to exceed the NAAQS, e.g., cause the ambient air quality to degrade.
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Companies constructing a new operation in an area that is not in attainment with the NAAQS must install the strictest of air pollution control restrictions, called "Lowest Achievable Emission Rate" (LAER) technology. 23 In addition, companies locating new sources in non-attainment areas must also obtain offsets of air pollutants that improve the air quality. 24 For example, if the new source will emit 100 tons per year (TPY) of a pollutant that is already exceeding the NAAQS, the company would ensure that 110 TPY of the same pollutant will no longer be emitted from another source. This may be achieved when a company shuts down its older operations, or the company may work with others to find offsets within the state.
In addition to the health-based, ambient air quality restrictions imposed under the NAAQS program, the CAA also imposes technology-based standards on new and existing sources of criteria air pollutants. Major new and modified sources of criteria air pollutants are required to meet the categorical, technology-based Standards of Performance for New Sources under Section 111 of the CAA. 25 Existing major sources located in non-attainment areas may be required to implement Reasonably Achievable Control Technology (RACT) on emissions of regulated pollutants. 26 that meets the air quality standards for a given pollutant, the PSD program allows a limited increase in the atmospheric concentration of that pollutant, called an increment."). 21 seeking to build or modify structures in NAAQS non-attainment areas are subject to more stringent requirements. These facilities must obtain pre-construction permits, certifying that pollution from any new source will not hinder the region's progress towards attainment of the NAAQS standards. New sources must install emissions-control equipment that meets the stringent 'lowest achievable emissions rate' (LAER) standards. LAER standards are generally stricter than BACT standards, because they are set without any consideration of energy or economic factors. Facilities seeking to add sources in non-attainment areas must show, furthermore, that they plan to "offset" any projected emissions increases from these new or modified sources with emissions decreases in other areas of the same facility or from other facilities in the non-attainment area."). In short, the NAAQS program establishes health-based ambient limits of certain air pollutants and requires companies that emit those air pollutants to obtain permits. 27 These permits impose legally enforceable limits on emissions such that they do not degrade the air quality. 28 In some situations, companies must demonstrate an improvement in air quality. 29 In addition to installing and operating in accordance with the control technology and emission limitations on existing structures that maintain attainment, companies must install and operate technology-based control equipment on all new or expanded sources as well.
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B. HAPs Are Primarily Regulated Through Technology-Based Standards
Under the CAAA of 1990, HAPs are primarily regulated through categorical technology-based standards.
31 Health risks are not considered until eight years after promulgation of the categorical technology-based standards. 32 As noted by the U.S. Circuit Court for the District of Columbia in the Copper Smelter NESHAP litigation:
Congress established a two-phase approach for setting HAP emission standards under the 1990 Amendments . . . . During the first phase, EPA must promulgate technology-based emission standards for categories of sources that emit HAPs . . . . These emission standards are to be based not on an assessment of the risks posed by HAPs, but instead on the maximum achievable control technology (MACT) for sources in each category . . . . The standards, at a minimum, must reflect the emissions limitation achieved by the best-performing sources in a particular category . . . . The idea is to set limits that, as an initial matter, require all sources in a category to at least clean up their emissions to the level that their best performing peers have shown can be achieved.
The second phase then returns to a risk-based analysis. That phasewhich occurs within eight years after Section 7412(d) MACT standards are promulgated -requires EPA to consider whether residual risks remain that warrant more stringent standards than achieved through MACT . . . . EPA must determine whether such standards are required In short, the regulation of HAPs involves a two-step approach of first imposing technology-based standards and then evaluating residual risk. Even then, the "residual risk" reviews for NESHAP standards are quite limited in practice. The EPA admits that the Agency's approach to residual risk determinations does not consider actual emissions or ambient air quality. 34 Specifically, the EPA recently admitted:
In assessing risks to populations in the vicinity of the facilities in each category, we present estimates of risk associated with HAP emissions from the source category alone (source category risk estimates) and HAP emissions from the entire facility at which the covered source category is located (facility-wide risk estimates). We do not attempt to characterize the risks associated with all HAP emissions impacting the populations living near the sources in these categories. 35 The EPA acknowledges that its approach is inadequate, stating "the Agency recognizes that . . . exposures attributable to emissions from a source category or facility alone may not indicate the potential for increased risk." 36 The EPA further admits that the Agency's own Science Advisory Board has advised the EPA that its assessments should include "background concentrations and contributions from other sources in the area." 37 Thus, unlike the NAAQS approach, the regulation of HAPs does not involve an evaluation of the actual concentrations of various pollutants present in the ambient air, nor does it assess the public health impacts of exposure to these pollutants. pollutant as a HAP and the evaluation of health impacts. 38 Second, unlike the NAAQS, the analysis of the health impacts of HAPs fails to incorporate ambient concentrations of HAPs. Instead, the EPA evaluates health impacts based solely on the estimates of emissions from a source category or the facility emitting the HAPs. 39 The EPA does not consider the actual (or potential) ambient exposure when it determines whether the technology-based NESHAP standard adequately protects public health. Indeed, the EPA fails to base its analysis of health risks from HAPs on actual air quality monitoring. Instead, the EPA's analysis includes only engineering estimates of emissions from regulated source categories or facilities. 40 The EPA began studying the health effects of criteria pollutants since the first major Clean Air Act of 1970.
III. FAILURE TO REGULATE HAPS BASED ON AMBIENT AIR
41 As a result of these studies, the EPA has compiled "extensive human exposure or epidemiological data on the health effects" of criteria pollutants at "ambient-exposure levels." 42 The EPA used this information to establish and subsequently modify numerous NAAQS standards for various criteria pollutants. In addition to health studies, the EPA and state air pollution agencies have created an extensive monitoring network dedicated to tracking ambient levels of criteria pollutants. 43 The EPA does not operate a similar network of monitoring stations for HAPs. Instead, the EPA only conducts select monitoring for various studies and otherwise relies on estimates of emissions from major industrial sources. 44 Moreover, the EPA claims to lack adequate data on the health impacts of many of the HAPs at ambient-exposure levels. 45 For example, in the recent proposed residual risk rulemakings for surface coating operations for ships and wood furniture, rather than use ambient air quality 38 Clean Air Act § 7412(f)(2)(A) (2006) ("the Administrator shall, within 8 years after promulgation of standards for each category or subcategory of sources pursuant to subsection (d), promulgate standards for such category or subcategory if promulgation of such standards is required in order to provide an ample margin of safety to protect public health."). 39 43 Kyle, supra note 41, at 33. 44 Id. See also Emission Standards for Shipbuilding, supra note 11 (describing the data EPA uses for risk analysis, the National Emission Inventory (NEI), which reflects an engineering estimate of emissions from various sources, but does not represent monitored ambient air). 45 Gwinn, supra note 42, at 126. ("For most of the air toxics, the available health information is based on animal studies. Therefore, reasoned assumptions about how these data relate to potential human health hazards are needed."). monitoring data, the Agency instead used engineering calculations of emissions and dispersion models to estimate ambient impacts. 46 This approach is wholly inadequate because there is no evidence that such estimates of ambient impacts correlate to actual ambient impacts. In fact, such a correlation is highly unlikely because the EPA calculates emissions based on monthly or annual averages, which fail to account for fluctuations in emission rates. 47 Moreover, as noted by the EPA in the proposed rulemaking, the engineering calculations of emissions do not include chemicals such as formaldehyde or other compounds that are generated "during the curing and gluing of parts."
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A. The EPA's Own National Air Toxics Assessment Identifies Areas with Excessive Adverse Health Impacts from HAPs
Even though the CAAA has mandated requirements to establish categorical standards for sources of HAPs and residual risk evaluations since 1990, the EPA's residual risk assessment programs claim to possess very little available data regarding the human health impacts of HAPs at ambient concentrations. 49 On the other hand, the EPA's recent National Air Toxics Assessment (NATA) indicates serious health risks associated with HAPs in numerous areas throughout the United States.
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The EPA describes the purpose of the NATA as "to identify and prioritize air toxics, emission source type, and locations that are of greatest potential concern in terms of contributing to population risk." 51 The NATA study concludes that "approximately 1 in every 20,000 people have an increased likelihood of contracting cancer as a result of breathing air toxics from outdoor sources if they were exposed to 2005 emission levels over the course of their lifetime." 52 2005 SUMMARY RESULTS, supra note 2, at 4-5 ("NATA estimates that all 285 million people in the U.S. have an increased cancer risk of greater than 10 in one million. 13.8 million people (less than 5 percent of the total U.S. population based on the 2000 census) have an increased cancer risk of greater than 100 in a million. The average, Unfortunately the NATA study also found "cancer risks greater than 100 in a million" in 3,100 of 66,000 census tracts across the country. 53 Appendix A of the NATA study contains the EPA's map of the 2005 NATA Estimated Tract Level of Total Cancer Risk, which reveals the vast extent of the heightened cancer risks across the country. 54 The level of cancer risk found in the NATA study conflicts directly with the mandate of the CAA which states that after the EPA specifies technology-based standards for the categories of major sources emitting HAPs, the EPA must assure that maximum "lifetime excess cancer risks to the individual most exposed . . . [be] less than one in one million."
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The EPA also assessed non-cancer health risks in the NATA study.
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Although the CAA establishes a one in one million risk based standard for carcinogenic HAPs, no similar guidance for non-carcinogenic HAPs exists. In other words, non-carcinogens are not evaluated based on the probability that exposure at a given concentration, duration, or frequency will cause any particular effect. Instead, the EPA uses a "Hazard Quotient" (HQ) and a "Hazard Index" (HI) to evaluate non-carcinogenic health effects.
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For example, the NATA study determined that the chemical acrolein "contributed about 75% of the nationwide average non-cancer hazard." 58 The HI for acrolein "exceeded 1.0 for approximately 69 million people while the HI exceeded 10 for more than 174,000 people." 59 In short, over 69 million people face increased risk for adverse respiratory effects due to ambient concentrations of acrolein. The NATA study also illustrates a greater exposure of both carcinogenic and non-carcinogenic HAPs in urban areas. 60 Although the EPA produced the NATA report in 2005, it has issued numerous residual risk rules since then under national, cancer risk for 2005 is 50 in a million. This means that, on average, approximately 1 in every 20,000 people have an increased likelihood of contracting cancer as a result of breathing air toxics from outdoor sources if they were exposed to 2005 emission levels over the course of their lifetime.").
53 ENVTL. PROT. AGENCY, NATIONAL-SCALE AIR TOXICS ASSESSMENT FOR 2005 FACT SHEET (Mar. 11, 2011), available at http://www.epa.gov/ttn/atw/nata2005 /05pdf/nata2005_factsheet.pdf. 54 Id. at 6. 55 Clean Air Act § 112, 42 U.S.C. § 7412(f)(2)(A) (2006) ("If standards promulgated pursuant to subsection (d) and applicable to a category or subcategory of sources emitting a pollutant (or pollutants) classified as a known, probable or possible human carcinogen do not reduce lifetime excess cancer risks to the individual most exposed to emissions from a source in the category or subcategory to less than one in one million, the Administrator shall promulgate standards under this subsection for such source category."). 56 2005 SUMMARY RESULTS, supra note 2, at 5. 57 Id. at 2-5. 58 Id. at 5. 59 Id. 60 Id. at 6-7.
the NESHAPs without requiring any additional controls beyond the original technology-based standards. 61 
IV. CONCLUSIONS AND RECOMMENDATIONS
The EPA regulation of HAPs is limited to emission sources primarily using categorical technology-based standards. In contrast, the NAAQS program for criteria pollutants is based on the public health and welfare impacts of criteria pollutants in ambient air. Due to the adverse health effects posed by HAPs, the EPA should evaluate the risks posed by ambient air quality levels and revise emission limitations to reflect health-based limits. 62 Although the EPA claims to consider "cumulative" impacts of exposure to air pollutants, the Agency did not take synergistic impacts into account. 63 In fact, the EPA's cumulative impact analysis only considers the aggregate potential impact of pollutants based on the organ system those pollutants target. Individual pollutants may pose adverse health risks, but sometimes the combination of air pollutants can pose synergistic health effects worse than the sum of the health impacts of the individual air pollutants. 64 People do not live in a laboratory where pollutants and exposures are segregated based on target organ systems. Rather, people live in a "toxic soup" of air pollutants where synergistic impacts should be important factors in a risk assessment.
The EPA should establish health-based, acceptable ambient concentrations of HAPs. Even if the EPA could not establish such standards for all HAPs at once, it should, at a minimum, prioritize the list of pollutants based on toxicity and likely
